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Our Reference: VAL-458-A PATENT 

WINDSHIELD WIPER MOTOR WITH MOLDED 
SLEEVE AND THRUST ELEMENTS 

BACKGROUTSID OF THE INVENTION 
Field of the Invention: 
5 The present invention relates, in general, to 

motor and gearbox drives and, more specifically, to motor 
and gearbox drives with right-angled gearboxes and, even 
more specifically, to motor and gearbox drives for 
vehicle windshield wipers. 

10 Description of the Art: 

Electric motors having gear reduction are 
widely employed for many industrial applications. 
Typically, the gear reduction is provided by a gear train 
formed of at least two meshing gear members, one of which 

15 is driven by the motor output shaft and may be actually 
incorporated into the structure of the motor output 
shaft, and the second fixed on an axle or shaft thereby 
rotating the shaft upon rotation of the motor output 
shaft . 

2 0 In a typical application of such a 

motor/gearbox drive, windshield arms and blades are 
attached to a conventional linkage which includes a crank 
arm fixedly mounted on the rot at able output shaft of a 
motor/gear drive. Within the motor/gearbox housing, a 

25 worm gear is formed on the motor output shaft. One end 

of the shaft is rotatably mounted in a bore formed in the 
housing. An intermediate end of the shaft is also 
supported in a bearing mounted in the housing. 

Cost reduction in the motor/gearbox drive has 

30 focused on the wortn gear shaft and related components. 
Cost reduction can be achieved in this area by using a 
smaller diameter worm gear shaft. However, without 
support at the end of the shaft, the gear train fails at 
less than the required torque output. Such failure is a 

35 result of excessive deflection of the worm gear shaft. 

To control the deflection of the shaft, a bearing surface 
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is required at the end of the shaft, A thrust bearing 
surface is also required to control axial movement of the 
shaft. One solution is to machine a bore in the housing, 
which then receives a press- in bearing. However, the 
5 location of the machined bore cannot be held to the 

necessary tolerance for proper location of the bearing- 
to- shaft journal. Proper location of this journal is 
essential for low noise and high efficiency of the 
motor/gearbox drive. If the bearing is more than a few 

10 thousandths of an inch out of position, excessive noise 
and friction result. 

Axial end play of the gear shaft must also be 
controlled by minimizing such axial movement in order to 
prevent noise. It is known to provide a drilled and 

15 tapped bore in the housing axially in line with the worm 
gear shaft, which bore receives a threaded screw carrying 
a molded elastomer or resilient end cap. The screw is 
threaded into the tapped bore a sufficient distance to 
bring the end cap into engagement with the shaft. While 

20 this minimizes axial movement of the shaft to a certain 
extent, such an arrangement introduces other problems, 
the most significant of which is the drilled bore which 
forms a new water path entry into the motor /gearbox 
housing. In addition, the end cap applies force to the 

25 shaft and theresby controls the gear meshing. 

Another solution to the radial and axial 
movement problems associated with a smaller diameter worm 
gear shaft is to provide another bearing in the gearbox 
housing to support the end of the shaft. However, this 

30 introduces an added cost into the motor gearbox drive. 

Thus, it would be desirable to provide a 
motor/gearbox drive having molded sleeve and thrust 
elements or bearing surfaces which enable a smaller than 
normal diameter output drive shaft to be employed while 

35 still preventing excess radial deflection and excess 
axial movement of the drive shaft. It would also be 
desirable to provide such thrust and sleeve elements 
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which minimize noise during operation of the motor/gear 
drive. It would also be desirable to provide sleeve and 
thrust bearing surfaces for a motor gear drive which can 
be easily integrated with existing motor/gearbox 
5 production methods for low manufacturing costs. 

SUMMARY OF THE INVENTION 
The present invention is a unique method and 
apparatus for providing a sleeve and a thrust member in a 
mo tor /gearbox housing to support the mot or /gear drive 
10 shaft against radial and axial loads* 

The apparatus includes a motor/gear drive 
arrangement where a motor drive shaft has a worm gear 
carried thereon and a tip end terminating in an end wall, 
and a bore is formed in a gearbox housing coaxial with 
15 the output shaft. 

In one aspect, the invention comprises an 
improvement including an annular sleeve concentrically 
disposed about the tip end portion of the output shaft 
and nominally spaced from the tip end portion. The tip 
20 end portion of the drive shaft, under radial loads acting 
on the drive shaft, engages the sleeve, with the sleeve 
limiting further radial movement or deflection of the 
drive shaft . 

In another aspect of the invention, an 
25 injection molded thrust member is disposed in the bore in 
the housing in coaxial registry with the end wall of the 
shaft. The engagement of the tubular member with the end 
wall of the output shaft prevents axial movement of the 
drive shaft . 

30 According to one aspect of the invention, at 

least one and preferably each of the sleeve and the 
thrust member are formed by injection molding. More 
specifically, the sleeve and tubular member are each 
injection molded within the housing during the assembly 

35 of the motor/gesar drive. 

The sleeve preferably has an inner diameter 
which is nominally larger than the outer diameter of the 
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tip end portion of the drive shaft such that the tip end 
portion of the drive shaft nominally rotates within the 
bore in the sleeve during normal operation of the drive 
shaft • 

5 Another aspect of the present invention defines 

a unique method of manufacturing a mot or /gear drive 
wherein the motor has a drive shaft carrying a worm gear, 
and a tip end portion terminating in an end wall, the 
method comprising: 
10 forming a bore in a housing surrounding the 

motor/gear drive, the bore having a first bore portion of 
a first diameter; and 

forming a sleeve having a through bore in the 
first bore portion of the housing, 
15 The sleeve is preferably formed by the steps: 

forming a shoulder between the first bore 
portion and a second bore portion; 

forming a first gate in the housing 
communicating with the first bore portion; and 
20 inserting a mold core into the housing, the 

mold core having a first end portion with a diameter 
larger than the outer diameter of the tip end portion of 
the drive shaft and a second larger diameter portion 
having a shoulder formed between the first and second 
25 portions sealingly closing the first bore portion, the 
first bore portion and the tip end portion of the mold 
core forming an interior cavity; 

injecting molten plastic into the interior 
cavity through the first gate to form the sleeve having 
30 an inner diameter surface surrounding a bore; and 

removing the mold core * 

The method also includes forming a shoulder on 
the mold core which is engagable with a bearing mounting 
surface in the housing to concentrically align the mold 
35 core with the first and second bore portions in the 

housing to concentrically align the sleeve with the first 
bore portion* 
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In yet another aspect, a first flange is formed 
on the housing and is engaged with a mating flange formed 
on the mold core. Engagement of the two flanges aligns 
the later formed sleeve concentrically about a 
5 longitudinal axis of the drive shaft when the drive shaft 
is engaged with the sleeve. 

In yet another aspect of the present invention, 
the method further comprises the steps of : 

forming a second gate in the housing 
10 communicating with the second bore portion; 

forming an end wall of the drive shaft with an 
outer diameter larger than the diameter of the second 
bore portion; 

disposing the end wall of the drive shaft to 
15 sealingly close off an end of the second bore portion; 

inserting the drive shaft of the motor/gear 
drive into the housing with the tip end portion of the 
drive shaft extending through the first bore portion; 

disposing the end wall of the drive shaft to 
20 sealing close the second bore portion; and 

injecting molten plastic through the second 
gate into the second bore portion to form a thrust member 
in the second bore portion in registry with the end wall 
of the drive shaft . 
25 The unique thrust member and sleeve of the 

present invention manufactured by the unique inventive 
method enables a smaller diameter and therefore a lower 
cost motor/gear drive shaft carrying a worm gear to be 
rot at ably mounted in a housing and supported against 
30 radial and axial movement for reduced noise and friction. 

The unique sleeve and thrust member of the 
present invention also contribute to a reduced 
manufacturing cost for the motor/gear drive since a 
costly bearing is not required to support the end portion 
35 of the motor/gear drive shaft. Further, the sleeve and 

thrust member are uniquely formed by an injection molding 
process utilizing gates formed in the motor/gear drive 
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housing. This reduces assembly steps and part count. In 
addition, the injection molding of the sleeve and the 
thrust member can be integrated into an existing 
motor/gear drive assembly process for a simplified 
5 manufacturing of the motor/gear drive. 

The use of separate gates directed to 
separately closed bore portions in the housing used to 
form the sleeve and thrust member, respectively, enable 
different materials to be used to form the sleeve and the 
10 thrust member thereby enabling the materials to be 

engineered to meet the different radial and/or axial 
loads of the sleeve and the thrust member, 

BRIEF DESCRIPTION OF THE DRAWING 
The various features, advantages and other uses 
15 of the present invention will become more apparent by 
referring to the following detailed description and 
drawing in which: 

Fig, 1 is a longitudinal cross-sectional view 
through a gearbox of a motor gear drive having sleeve and 
20 thrust bearing surfaces constructed in accordance with 
the teachings of the present invention and apparatus; 

Fig. 2 is a partial, cross-sectional view 
through one end of the gearbox shown in Fig. 1; 

Fig. 3 is an enlarged longitudinal cross - 
25 sectional view of a gearbox showing the mounting of a 

mold core of the present invention in the gearbox shown 
in Fig. 1; 

Fig. 4 is a partial, cross-sectional view of 
the end of the gearbox housing, with the sleeve of the 
30 present invention mounted therein; and 

Fig. 5 is a partial, cross-sectional view of 
the end portion of the gear housing shown in Fig. 4, with 
the gear shaft mounted therein, prior to the formation of 
the thrust bearing surface according to the present 
35 invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 
Refeirring now to the drawing, and to Fig, 1 in 
particular; there is depicted a portion of a motor/gear 
drive suitable for use in many different applications. 
5 It will be understood that although the following 

detailed description and the drawing show the inventive 
features of the motor/gear drive in a windshield wiper 
drive application, the present invention may also be 
employed in any motor/gear drive having an angled gearbox 
10 and, more preferably, a right-angled gearbox 

incorporating a gear pair, such as meshing worm and worm 
gear. 

Fig, 1 depicts only the motor shaft 10, with 
the drive motor itself not being shown. In this 
15 application, the motor and gear drive are mounted in two 
separate housings 12, with a housing 12, which is 
typically a cast housing, by example only, formed of a 
suitable metal, such as aluminum, depicted for the gear 
drive . 

20 The shaft 10 has a generally cylindrical 

configuration for a portion of its length extending 
outward from the motor itself. In this application, a 
helical worm gear 14 is integrally formed in the output 
shaft 12 by molding or machining. The worm gear 14 is 

25 spaced a short distance from a tip end portion 16 of the 
shaft 10 . The tip end portion 16 terminates in an end 
wall 18. 

An intermediate portion of the shaft 10 is 
supported in the housing 12 by a pair of bearing races 20 
30 and 22. The bearing races 20 and 22 are held in position 
in the housing 12 by a bearing housing 24 in contact with 
the inner bearing race 20 and a sleeve 2 6 and clip 2 8 
which are disposed in engagement with the outer race 22 . 

The clip 28 seats within an undercut 30 in the 
35 shaft to retain the sleeve 26 in position in a 
inteirmediate bore formed in the housing 12 . 
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It will be understood that the worm wheel or 
worm which engages the worm gear 14 and is fixedly 
mounted on a drive shaft, no shown in Fig. 1, is 
angularly offset, typically at 90° from the axis of the 
5 drive shaft 10 ,. 

In order to use a smaller diameter shaft 10 so 
as to reduce the cost of the motor/gear drive, the tip 
end portion 16 of the shaft 10 must be supported against 
radial forces which tend to deflect the drive shaft 10 as 

10 well as axial thrust forces tending to move the shaft 10 
axially within the housing 12. A unique solution to this 
problem is provided by the present invention in low cost 
manner which Ccin also be easily integrated in the 
assembly process of the motor/gear drive. 

15 According to the present method and apparatus, 

a unique annular sleeve 32 and a unique thrust member or 
surface 34 are provided in the housing 12 and positioned 
to resist radial deflection of the tip end 16 of the 
shaft 10 as well as axial movement of the shaft 10 under 

20 operating thrust loads. 

According to one aspect of the present 
invention, the sleeve 32 is formed as an annular member 
having an outer diameter and an inner diameter formed to 
certain dimensions as described hereafter. The sleeve 32 

25 is formed of a suitable material which provides high 

durability and which minimizes noise when engaged by the 
shaft 10. 

According to a unique feature of the present 
invention, the inner diameter of the sleeve 32 is 

30 slightly oversized or larger than the outer diameter of 
the tip end portion 16 of the shaft 10. This provides 
radial a spacing which allows the tip end 16 of the shaft 
10 to freely rotate within the sleeve 32 and without 
contacting the inner diameter surface of the sleeve 32 

35 during normal operation. However, when excessive radial 
forces are exerted on the shaft 10, the tip end portion 
16 of the shaft 10 will flex bringing the outer diameter 
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of the tip end portion 16 into engagement with the inner 
diameter of the sleeve 32. The sleeve 32 resists further 
radial movement or deflection of the tip end 16 of the 
shaft 10 so as to support the shaft and reduce noise and 
5 friction during rotation of the shaft 10. 

The thrust member 34 is provided in a bore in 
the housing 12, as described hereafter, coaxially with 
the shaft 10 and in registry with the end wall 18 of the 
shaft 10 as shown in Fig. 1. The thrust member 34 

10 engages, but does not load the shaft 10, so as to merely 
prevent axial movement of the shaft 10 when thrust forces 
are exerted on the shaft 10 such as forces which occur at 
the reversal or inwipe and endwipe positions of a 
windshield wiper arm assembly. 

15 The sleeve 32 and thrust member 34 are forined 

of suitable plcistic materials which can be engineered to 
optimize the required properties of durability and noise 
suppression. The materials forming the thrust member 34 
and the sleeve 32 may be the same or different as the 

20 sleeve 32 and the thrust member 34 serve different 
functions , 

According to another aspect of the present 
invention, the sleeve 32 and the thrust member 34 are 
formed according to a unique method which will now be 
25 described. 

As shown in Fig. 2, the housing 12 has a 
stepped bore 40 formed of a first larger diameter bore 
portion 42 and a second, coaxial smaller diameter bore 
portion 44, with both of the first and second bore 

3 0 portions 42 and 44 referred to hereafter simply as the 
first bore 42 and the second bore 44. A first gate or 
runner 46 is formed through the housing 12 and has an 
outlet disposed in fluid communication with the first 
bore 42 and an inlet opening externally or the housing 

35 12. The first gate 46 is designed to provide a path for 
molten plastic, as described hereafter, during an 
injection molding process to flow into the first bore 42. 
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The second bore 44 coTnmunicates with a second 
gate or runner 48 which also extends through the housing 
12 from an inlet. The second gate or runner 48 provides 
a flow path for molten plastic during an injection 
5 molding process step to the second bore 44 as described 
hereafter. 

The present method and apparatus make use of a 
mold core 50, shown in Fig. 3 which concentrically 
aligns, seals and forms an interior cavity for forming 

10 the sleeve 32 as described hereafter. The mold core 50 
includes a shank 52 having a first diameter cylindrical 
end portion 54, an adjacent second, larger diameter 
cylindrical portion 56, an adjacent yet larger diameter 
cylindrical portion 58, and a final largest diameter 

15 portion 60, 

The cylindrical portions 54, 56, 58, and 60 
serve various functions. Specifically, the first 
cylindrical portion 54 of the mold core 50 has an outer 
diameter just slightly smaller than the inner diameter of 

20 the second bore 44 in the housing 12 so as to fit 

therein, A first shoulder 62 is formed between the 
coplanar ends of the first and second cylindrical 
portions 54 and 56 of the mold core 50. The first 
shoulder 62 is designed to sealingly engage a face 64 

25 formed between the first and second bores 42 and 44 in 
the housing 12 ., 

Similarly, a second shoulder 66 is formed 
between the ends of the second cylindrical portion 56 and 
the third cylindrical portion 58 of the mold core 50. 

30 The second shoiilder 66 is positioned to sealingly engage 
a second face 68 formed in the housing 12 at the end of 
the first bore 42 and an enlarged internal cavity formed 
within the housing 12. The first shoulder 62 and the 
first face 64 combine with the second shoulder 66 and the 

35 second face 68 to sealingly close off and form an 

interior chamber 70 within the first bore 42 of the 
housing 12 between the inner surface of the first bore 42 
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and the outer surface of second cylindrical portion 56 of 
the mold core 50. The interior cavity 70 is disposed in 
fluid flow communication with the first gate or runner 46 
to enable molten plastic to be injected into the interior 
5 cavity 70 to form the sleeve 32 as shown in Figs, 1 and 
4. 

It should also be noted that the outer diameter 
of the second cylindrical portion 56 of the mold core 50 
has a larger diameter than the outer diameter of the tip 

10 end portion 16 of the shaft 10. This enables the inner 
diameter of the sleeve 32 formed in the cavity 70 to be 
larger than the outer diameter of the end tip portion 16 
of the shaft 10 so as to be nominally spaced from the tip 
end portion 16 of the shaft 10. 

15 A third shoulder 72 is formed intermediate 

along the shank 52 of the mold core 50 and is positioned 
to engage a third face 74 formed intermediately within 
the housing 12 . The third face 74 is formed as one 
support wall of the outer bearing race 22 shown in Fig. 

20 1. An enlarged annular flange 78 is formed on the mold 

core 50 and extends radially outward from an intermediate 
portion of the shank 52. The annular flange 78 is formed 
with an outer cylindrical mounting flange 76 which is 
adapted to engage a similar mounting flange 78, not 

25 shown, on the motor portion of the housing 12. 

The mating engagement of the various shoulders, 
flanges and faces on the mold core 50 and the housing 12 
cause the first cylindrical portion 54 of the mold core 
50 to be coaxially aligned with what will be the position 

30 of the motor output shaft 10 to ensure a proper bearing- 
to- shaft journal which is essential for low noise and 
high efficiency. 

After the injected plastic cools to a hardened 
state forming the sleeve 32, the mold core 50 is removed 

35 as shown in Fig. 4. In the next method step of the 

present invention, the drive shaft 10 extending outward 
from the motor, not shown, is aligned with the interior 
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bore 33 within the sleeve 32. The tip end portion 16 of 
the shaft 10 is then inserted into the bore 33 in the 
sleeve 32 as shown in Fig. 5. The tip end portion 16 
seats against the first face 64 closing off the second 
5 bore 44 from the first bore 42 containing the sleeve 32. 
Molten plastic is then injected through the second gate 
48 into the first bore 44 to form the thinist member 34. 
The thrust meml^er 34 engages the end wall 18 of the tip 
end portion 16 of the shaft 10 to hold the shaft 10 from 
10 axial movement under any axial forces exerted on the 
shaft 10 during operation of the motor and gear. 

In siimmary, there has been disclosed a unique 
method and apparatus for forming and mounting a sleeve 
and thrust member in a bore axially disposed with respect 
to the longitudinal axis of a motor/gear drive shaft 
carrying a worm gear, which sleeve and thrust member 
minimize radial deflection and axial movement of the 
drive shaft thereby reducing noise and friction. The 
sleeve and thrust member are uniquely formed by injection 
molding in the mot or /gearbox housing for a reduced 
motor/gearbox manufacturing cost while still providing 
long-term durability. The injection molding process 
steps of the present invention are integrated into the 
existing motor/gearbox assembly process to further reduce 
the cost of the motor/gearbox drive. 
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What is claimed is: 

1 1, In a motor/gear drive wherein a motor 

2 shaft has a worn gear carried thereon and a tip end 

3 terminating in an end wall, a bore in a motor/gear 

4 housing coaxial with the output shaft, the improvement 

5 comprising: 

6 an annular sleeve concentrically disposed about 

7 a tip end portion of a drive shaft and nominally spaced 

8 from the tip end portion; and 

9 wherein the sleeve supportingly engages the tip 

10 end portion of the drive shaft, under radial loads acting 

11 to deflect the drive shaft. 

1 2 . The improvement of claim 1 wherein the 

2 sleeve is an injection molded sleeve. 

1 3. The improvement of claim 1 wherein: 

2 the sleeve has a bore extending therethrough, 

3 the bore having an inner diameter larger than the outer 

4 diameter of the tip end portion of the shaft. 

1 4 . The improvement of claim 1 further 

2 comprising: 

3 a thrust member disposed in the bore in the 

4 housing in coaxial registry with the end wall of the 

5 shaft; and 

6 wherein the engagement of the thrust member 

7 with the end wcill of the drive shaft prevents axial 

8 movement of the drive shaft. 

1 5. The improvement of claim 4 wherein: 

2 the thrust member is an injection molded thrust 

3 member . 

1 6 . In a motor/gear drive wherein a motor 

2 shaft has a worm gear carried thereon and a tip end 

3 terminating in an end wall, a bore in a motor/gear 
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4 housing coaxial with the output shaft, the improvement 

5 comprising: 

6 a thrust member disposed in the bore in the 

7 housing in coaxial registry with the end wall of the 

8 shaft; and 

9 wherein the engagement of the thrust member 

10 with the end wall of the drive shaft prevents axial 

11 movement of the drive shaft. 

1 7. The improvement of claim 6, wherein: 

2 the thrust member is an injection molded thrust 

3 member. 

1 8. A method of manufacturing a motor/gear 

2 drive wherein the motor/gear drive has a drive shaft 

3 carrying a worm gear, and a tip end portion terminating 

4 in an end wall, the method comprising the steps of: 

5 forming a bore in a motor/gear drive housing, 

6 the bore having a first bore portion of a first diameter 

7 and an axially endmost, coaxial, second bore portion of a 

8 smaller diameter; 

9 forming a shoulder between the first and second 

10 bore portions; 

11 forming a first gate in the housing 

12 communicating with the first bore portion; 

13 inserting a mold core into the housing, the 

14 mold core having a first end portion with a diameter 

15 larger than the outer diameter of the tip end portion of 

16 the drive shaft and a second larger diameter portion with 

17 a shoulder formed between the first and second portions 

18 sealingly closing the first bore portion in the housing, 

19 the first bore portion and the end portion of the mold 

20 core forming an interior cavity therebetween; 

21 injecting molten plastic into the interior 

22 cavity through the first gate to form a sleeve having an 

23 inner diameter surface surrounding a hollow bore; and 

24 removing the mold core. 
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1 9 . The method of claim 8 further comprising 

2 the steps of: 

3 forming a bearing mounting surface in the 

4 housing; and 

5 forming the mold core with a surface engagable 

6 with the bearing surface in the housing to concentrically 

7 align the mold core and the first bore portion in the 

8 housing. 

1 10. The method of claim 8 further comprising 

2 the steps of: 

3 forming a first flange on the housing; 

4 forming a second flange on the mold core; and 

5 engaging the first and second flanges to align 

6 a longitudinal axis of the mold core with an axis 

7 extending through the first bore portion. 

1 11. The method of claim 8 further comprising 

2 the steps of : 

3 forming a second gate in the housing 

4 communicating with the second bore portion; 

5 forming an end wall of the drive shaft with an 

6 outer diameter larger than the diameter of the second 

7 bore portion; 

8 disposing the end wall of the drive shaft to 

9 sealingly close off an end of the second bore portion; 

10 inserting the drive shaft of the motor/gear 

11 drive into the housing with the tip end portion of the 

12 drive shaft extending through the first bore portion; 

13 disposing the end wall of the drive shaft to 

14 sealing close the second bore portion; and 

15 injecting molten plastic through the second 

16 gate into the second bore portion to form a thrust member 

17 in the second bore portion in registry with the end wall 

18 of the drive shaft. 
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1 12 . A method of manufacturing a motor/gear 

2 drive wherein the motor/gear drive has a drive shaft 

3 carrying a worm gear, and a tip end portion terminating 

4 in an end wall, the method comprising the steps of: 

5 forming a second gate in the housing 

6 communicating with the second bore portion; 

7 forming an end wall of the drive shaft with an 

8 outer diameter larger than the diameter of the second 

9 bore portion; 

10 disposing the end wall of the drive shaft to 

11 sealingly close off an end of the second bore portion; 

12 inserting the drive shaft of the motor/gear 

13 drive into the housing with the tip end portion of the 

14 drive shaft extending through the first bore portion; 

15 disposing the end wall of the drive shaft to 

16 sealing close the second bore portion; and 

17 injecting molten plastic through the second 

18 gate into the second bore portion to form a thrust member 

19 in the second bore portion in registry with the end wall 

20 of the drive shaft. 

1 13 . A method of manufacturing a motor/gear 

2 drive wherein the motor/gear drive has a drive shaft 

3 carrying a worm gear, and a tip end portion terminating 

4 in an end wall, the method comprising the steps of: 

5 forming a bore in a motor/gear drive housing, 

6 the bore having a first bore portion of a first diameter; 

7 and 

8 injection molding a sleeve in the first bore 

9 portion, the sleeve having a through bore with an inner 

10 diameter larger than the outer diameter of a tip end 

11 portion of the motor/gear drive shaft. 

1 14 . A method of manufacturing a motor/gear 

2 drive wherein the motor/gear drive has a drive shaft 
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3 car3rying a worra gear, and a tip end portion terminating 

4 in an end wall, the method comprising the steps of: 

5 forming a bore in a mot or /gear drive housing, 

6 the bore receiving a tip end portion of a drive shaft; 

7 and 

8 injection molding a thrust member in the 

9 housing in registry with the tip end portion of the drive 

10 shaft, the thrust member limiting axial movement of the 

11 drive shaft. 
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WIN1DSHIELD WIPER MOTOR WITH MOLDED 
SLEEVE AND THRUST ELEMENTS 

ABSTRACT 

A method and apparatus for forming and mounting 
5 a sleeve and a thrust member in a bore in a motor/gear 

drive housing shaft to support the motor/gear drive shaft 
against radial and axial movement. Gates are formed in 
the motor/gear drive housing and communicate with 
separate first and second bores in the housing. A mold 

10 core is inserted into the housing and closes off one bore 
to allow the injection of molten plastic into a cavity 
formed between the tip end portion of the mold core and 
the first bore to form an annular sleeve. The annular 
sleeve has an inner diameter larger than the outer 

15 diameter of the end tip portion of the motor/gear drive 
shaft to be nominally spaced from the outer diameter of 
the drive shaft, but is supportingly engaged by the drive 
shaft under radial deformation of the drive shaft. 
Insertion of the drive shaft into the housing causes the 

20 tip end portion of the drive shaft to sealing close the 
second bore in the housing allowing the injection of 
molten plastic into the second bore to form a thrust 
member axially engaged with the end of the drive shaft to 
resist axial movement of the drive shaft during 

25 operation. 
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COIVIBINED DECLARATiON AND POWER OF ATTORNEY 

DECLARATION: 

As a below named inventor, t hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe f am the original, first and sole inventor (if only one name is listed below) or an original, 
first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for which 
a patent is sought on the invention entitled: 

WINDSHIELD WIPER iVIOTOR WITH IVIOIDED SLEEVE AND THRUST EIEIVIENTS 

the specification of which (check only one item below): 
[ ] is attached hereto, 

[X] was filed as United States application Serial No. on December 20, 1999 . and 

was amended on or through (if applicable). 

I ] was filed as PCT international application Number on , and was 

amended under PCT Article 1 9 on (if applicable). 

I hereby state that f have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by any amendment referred to above, 

I acknowledge the duty to disclose information which is material to patentability as defined in Title 
37, Code of Federal Regulations, §1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, §1 1 9(a)-(d) or § 365(b) of 
any foreign apptication{s) for patent or inventor's certificate or §365(a) of any PCT international application(s) 
which designated at least one country other than the United States of America, listed below and have also 
identified below, by checking the box, any foreign application for patent or Inventor's certificate, or PCT 
international app!ication(s) having a filing date before that of the application on which priority is claimed: 


Prior Foreign/PCT Application(s) and any Priority Claims Under 35 U.S.C. §119: Priority Claimed 

M [] 

(Number) (Countr/) (Day/Mo/Yr Filed) Yes No 

I] [] 

(Number) (Country) (Day/Mo/Yr Filed) Yes No 


I hereby claim the benefit under 35 U.S.C. §1 19(e) of any United States provisional application(s) 
listed below. 


{Application Number) (Filing Date) 


(Application Number) (Filing Date) 

I hereby claim the benefit under Title 35, United States Code, §120 of any United States 
application(s) or § 365(c) of any PCT international application(s) designating the United States of America, 
listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the 
prior United States or PCT international application(s) in the manner provided by the first paragraph of Title 
35, United States Code, §112, I acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, §1,56 which became available between the 
filing date of the prior application and the national or PCT international filing date of this application. 

Prior U, S. Applicatton(s) or PCT International Appiication(s) Designating the U.S. for Benefit Under 35 U.S.C. 
§120: 


(Application Number) (Filing Date) (Status: patented, pending, abandoned) 


(Application Number) 


{Filing Date) (Status: patented, pending, abandoned) 
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POWER OF ATTORNEY: 

1 hereby appoint the foliowing attorney(s) and/or agent{s) J. Gordon Lewis, Patent Office 
Registration No. 28735, Andrew R. Basile, Patent Office Registration No. 24753, Wiiiiam M. Hanlon, Jr., 
Patent Office Registration No. 28422, and Thomas D. Helmholdt, Patent Office Registration No. 331 81, as 
my attorney{s) and/or agent(s), to prosecute this application and to transact all business in the United States 
Patent and Trademark Office connected therewith. 

Send all correspondence to: Andrew R. Basile 

Young & Basile, P.C. 

3001 West Big Beaver Road, Suite 624 

Troy, Michigan 48084 

Phone: (248) 649-3333 

i hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements were 
made with the knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under §1001 of Title 1 8 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued thereon. 

Full name of sole or first inventor Peter J. Danish 


Inventor's Signature 

Date Citizenship JUS 

Residence 299 Morgan Road, Scottsvilie, NY 14546 
Post Office Address Same as above 


Full name of second joint inventor, if any Frank R. Lombardo 

Inventor's Signature 

Date Citizenship US 

Residence 124 Apple Creek Lane, Rochester, NY 14612 


Post Office Address Same as above. 


Full name of third joint Inventor, if any Gary S. Andrews 

Inventor's Signature 

Date Citizenship US 

Residence 1721 Lehigh Sta. Rd., Henrieth, NY 

Post Office Address Same as above. 


Full name of fourth joint inventor, if any David M. Williams 

Inventor's Signature 

Date Citizenship JJS 


Residence 10071 Creek Road. Pavilion. NY 14525 


Post Office Address Same as above. 


